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The Heat of Chemisorption of Water on Metal Oxides.
In Connection with the Two-dimensional Condensation of Water.

Tetsuo Morimoto

* The adsorption isotherm of water on most metal oxides gives the II type of isotherm according
to Brunauer’s classification, but on ZnO a jump appears on the adsorption isotherm of water just
before the completion of monolayer coverage. This phenomenon has been explained in terms of
the two-dimensional condensation of water which appears on surface hydroxyls having a special
structure, Le., closed hydrogen bonding, on well-developed (1010) plane of ZnO.

The measurement of differential heat of formation of surface hydroxyls shows that it exhibits
a distinct maximum near the completion of monolayer coverage due to the additional heat by

hydrogen bonding between surface hydroxyls formed; this supports the closed hydrogen bonding

structure of surface hydroxyls on ZnO.
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Fig. 1. Adsorption isotherms of water at 18°C on
{a) TiO, (rutile) and (b) ZnO: O, first
adsorption; @, second adsorption.
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Fig. 2. Second adsorption isotherms of water at
18°C on ZnO samples: O, sample A; O,
sample B; @, sample C. Broken line
represents a hypothetical isotherm.
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Fig. 4. Structural model of hydroxylated ZnO
surface: planar view of (0001) face (a) and
(1070) face (b); side view of (0001) face
(¢), (0001) face (d), (1010) face perpen-
dicular to ¢ axis (e), and (1010) face
parallel to ¢ axis (f).
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Fig. 3. Scanning electron micrographs of ZnO samples: -(a) sample A;

(b), sample B;
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solid; L, liquid water; V, water vapor.
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Fig. 6. Amount of surface hydroxyls on ZnO and
TiO, treated at various temperatures:
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®, TiO, (rutile).
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